
PATENT ABSTRACTS OF JAPAN 

(11) Publication numb r: 11223814 A 



(43) Date of publication of application: 17.08.99 



(51) Int. CI G02F 1/1337 




(21) Application number: 10026204 


(71) Applicant: 


SHARP CORP 


(22) Date of filing: 06.02.98 


(72) Inventor: 


KUME YASUHITO 






KONDO MASAHIKO 






KISHIMOTO KAZUYUKI 






NAKAMURA NORIAKI 






HIMESHIMA KATSUYUKI 



(54) LIQUID CRYSTAL DISPLAY DEVICE crystal display device suitable for the application to a 

high quality television such as HDTV and a display for 
(57) Abstract: CAD 



PROBLEM TO BE SOLVED: To provide the 
roughness-free, high-contrast liquid crystal display 
device with superior all-directional field angle 
characteristics which has liquid crystal areas wherein 
liquid crystal molecules are oriented axially 
symmetrically uniformly by pixel areas even when the 
screen is large. 

SOLUTION: A liquid crystal layer 40 is held between a 
couple of substrates 32 and 34. On the surfaces of the 
substrates 32 and 34 which come into contact with the 
liquid crystal 40, transparent electrodes 31 and 33 are 
formed of ITOs respectively and on at least the 
transparent electrode 31, a projection part 36 is formed 
of a conductive material In contact with the transparent 
electrode 31. Further, vertical orientation layers 38a 
and 38b are formed thereupon. When an axially 
symmetrical orientation centering voltage is applied, 
areas showing axially symmetrical orientation are 
prescribed by projection parts 38. Therefore, the liquid 
crystal molecules 42 are oriented axially symmetrically 
about the axially symmetrica] orientation center axis 44 
in the pixel area prescribed by the projection parts 36. 
This is used suitably specially for a large-sized liquid 
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[0 0 6 1 ] mmn.^ \ xya% i 7 mm 

^i\^fzif^:^mU^±.{Z^ JALS-2 0 4 (B:$:^fiSc: 
::^'^t±S?) ?:Xli>rr-hL. SUBefSDl 2 1 4:ffM L 

/Co 

[0 0 6 2] m-f5<r>^U2. 8 Srifit) ^-t>Hi:. 

tbU. MS«2<t8orauffiB^aSl 6<hLrnMi^SB°H^M• 
*=^ (A € =-4. 0. A n = 0. 0 8. -h ;U y 7* 5 
/imr'9 0' -y :^ h t 4'>E> J: -7 (iffiB^##SW<50-y 

ffil 7<7)2e«jaiE®t Lr<7)H}gtit?^(i 1 . 2:^--/. 

/□T-*>o;t:o 

[0 0 6 3] c^l-, WL¥m't}V(nmmz^ ^itU^^^:^ 
=-zJ)V^^.{ZffihX^[ZUm.L. iSB^a^^^g^^fiKL 

/wo 

[0 0 6 4] 113 (i. WL^u-^)\^^Z^ *^4 V^OHiltfflftD 
Li:3&^*b. ^mm.i{^itW^^ {^u:z.^zi)U) i:m^^ 

[0 0 6 5] m3 x^mm^ix^xniz. as^^uij 
50 o^T. m&^^H-)vitmziyfc^Xs ^mmMm\^(n^A 
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(7) 

// 

[0 0 6 6] mmwim 2 ) ^^nmrnrn 2 xu. au> 1 

[0 0 6 71 *-r. -:^0 7>'7X^^S2 JitZI TO;0^tb 
4^-2>^<;^7 0 0 nmOJt^Sga «:ff:J«:L. S-'blZ, J lo 
ALS- 2 0 4 (0:*:^«:rfA?±»{) «:;;;t:>n~h 

[0 0 6 8] ^X(l> il!i:^co:^?-7Xg£tR8±tl, IT0;6^ 
<b4-^^-^^7 0 0 nm, (ig 1 6 0 /w mCOiS'lH^fiS 1 0 1- 

•r>i:T;u ^-'!7AC0 2/l7^*Jb4^^£ba'. 1 7 ^Bfig-f 
-2)0 CoaSBl 7c0B/S(ii.JlTC0J: o U^f o/::o «^iJx. 

hUvX h (TFRB-3 ; ^M/tft (ft) ttSi) ^i* 20 

t L < li&o 2 mi:k±<n^^i:m^^x i> x 

(0 0 6 91 ^k^z. jS^mtei 0<hiSB^mffil OOHco 

mO|±«cX^--if2 0 imf&Lf-Zo 
[0 0 7 01 '^t:, itWBffil Oi^ J:t^'Qffl5 1 7 f>mm 
?n;t::^'vX^^S8±(-. JALS- 2 0 4 (B^^/S: 

[0 0 7 1 ];>cU. M:^co^«2. S tBfi»}^4:>-ti:. ^ 
"^t-. f^^*K2 ^ 80rBl{C?gB^H/^ 1 6 t LTnSffiB^ott 
# ( A e = - 4 . 0 , A n = 0 . 0 8 . -t:;u4^> V -7* 5 

7<n2mmm'^mtLx<omm/Lmixi. 5^- a 

[0 0 7 21 ^kU. m^B-tJUcomm^z^ lB7fc«Sr^ax 50 



11-223814 

J2 

fZo 

[0 0 7 31 ^f&Lfzi&^H-tJi^i^Z^ i'0 4V(DW.l£^W1}\l 
^Ztf)^X^fZo 

[0 0 7 4 ] (mmmms) *^*s?f^,@3t-{±, asni 
7y)'±mmm:tmmt Lx<nmmmmmt<r>^mmx 

[0 0 7 5] tr. -;^0:^'^X^,*^2±{II TO;&^«b 
7 0 0 n m(7)?t0^^ffi3 ^ffML. ^^^l", J 
ALS- 2 0 4 (B^^figr/'AttS^) 1- x if > a - h 
L. Sii:Beifi]«2 2«:B^L/jo 

[0 0 7 6] f(!i:^<7>:^-7X^|g8±(I. ITO^^ 

h^^hW-^ 7 0 0 nnu ipg 1 6 0 mCOiSJ^^i;® 1 0 «r 

IE I 0 J:.Ur;u ;-::.'VA7&^»b4^;Li»IEttmii« I 1 ntU 

V 7> h/;^i^^^^f6||!^ 1 7 h(n2mt^h^^y^{hU 1 7 4- 

Bia:i-'i>o z(r>{hUi 7oSi?S:ii> laroi: -7 (*1to 

//mff^fiScL. 'i^vS7+hUvXh (TFRB 

-3 ; mMfu^ft (ft) t±95*) ^/?<;^$^2. 5/,. m^^^L 

lEgl 0<7)M5g;)>*bfliS2 0;amO|IJt^r?S-tJ:^ 

OfiaSl 7(i, r^U^-'^ASSgl 7 aO±U. -f-fL^ 
ra-ffi«T-Uv'x h 1 7 b;&fff^lS$tl/j«fiS:T-*>^o ^ 

A. >5^DA. -::iy>>-;U, ^U^-fV, ff.t 
L < (i^co 2 aW,±0^^^flHv^r t i: u^o 
[0 0 7 7] 3S^i;si 0 t'imnMi oora^co 

[0 0 7 8] :>:tl. 1 0 io J: a'aa> 1 7 

?n/:::j^'7XS*g8±U. J ALS- 2 0 4 (B:$:-g'^ 
^A?±Sl) ^Xtf>rj-hL. Sii:Kf^il2 1 SrB^L 

[0 0 7 9] M:^<;)^;K2. ^ 

h\z^ m^WL2 1 ^<Dm\,zwL^^m 1 6 1 Lxumwi^nU 

^(^e=-4. 0. An = 0. 08. -fc;u+>-y-/5 
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10 0 8 0] ^Xli. ifi[B^a-t;uoMf8i|U/f.i7t:«S:^^ nx 
- i : ^ J: ^ BBS L . jfieli ^^^E i^fSLL 

[0 0 8 1 ] ^/SL^'jffiB^'t^Kl, Vco®l±^efI*n 

[0 0 8 2] (^MBSg 4 ) 4 T'(i. m^MB 

[0 0 8 3] tr. -yi(r>i7'^xmU2±illTO^^C:> 
i:^/?«^7 0 0 nmOjtqg^^S ^SJfiJcL. ^hi,Z^ J 
ALS~ 2 0 4 {B^^fSc,=f^^±m) ^xe>3-h 

Mii:BerS]^i2 2imf&Lfzo 

[0 0 8 4 ] ^Xtl. llli:^<7):^'^X^1S8±il. ITO;^v 
^bi:-?))!^? 0 0 nm. *S 1 6 0 mOit^llg 1 0 ^ 

ffi 1 0±(CT;U ^ -'!7 ATif^ibC'-Sjif^ttllit 1 7 a tU 
h75^tb^^*6*t)S 1 7 bc0 2®7&-ib4^^Cia'> 1 7 S: 
Bf^-f^o Z(r>{hUi 7(ommt. J^TOi; ^ t-ffo. 
;::o f^!lx.li:\ X/<;y ^^ffiT'T - 1 m 
MfSLL. ^<biz^ >i^vM'7+ M^vx h (TFRB- 

1 ooM^;^^Jb*M 1 0 ju m<Dmf^inir J: s^^mm 
t^J: *9&:*L. 't<D^k. y t h u>x h i 2 0 r-e 

^:flat^;^c7i^ ^^^mitzitizmh-r. ^^u. -yy 
vrT'>. fs. ff.*> L<(i&<7)2ffija±<7)^^ 
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m<7)tt^icX^-'tf-2 0^?K/£L/^o 
[0 0 8 6] iSWmffi 1 0 J: l>*disr> l 7 T^^ffi^ 

^n/L-:^'^X^«8±(l, JALS- 2 0 4 (B:$:^«: 
=^'A^±sa) SrXtf^a- !> L. SiffBSfSlii 2 1 tffML 

[0 0 8 7] |S!:'7CO^tE2> 8 SrflA ») ^;f:>-ti-. 

( A e = - 4 . 0 . A n = 0 . 0 8. -t ^* v 7" 5 
70 y« mT- 9 0* -y < X h t 4-^ ct ^ U?SB^##@;t<7) y 
xh^^|§:5E) *7±AL. fl3[Bli-b;i'^^ja:$-ti:7^^o 4* 
io\ ^«;L/j?fSB^B-t;Kiio{t^. Oi-oiit^'di 
SCI 7c0 2§|||iimffii: LroBlgJjt^^ti 1 . 

[0 0 8 8 ] ffiB^-tr;K7)Slii(i, fi^lS^^nx 

^^)\:Vmy^tii^^n iiBdllL, ?fiB^S?F=gfit^iSL 

/Co 

[0 0.8 9] ^/RL/tiiKoli-t^KZ. *^4 VomiESrfnJn 

^^ym^zi^^^x. ^^iB^B^^•^^^^^^$u^:>/cor, 

[0 0 9 0] 4*ib\ ±iiEL/c*Sgff^iS.2 -^SfiBS4 U 

WBiH (0iJx.(^U vx h) tT'2il^ trw^-2>7^\ 2|s:5§ 
JO ^(icaUK^r. m«<0#«««-C2« J: *)^t^3/i 

z<nzt\t. m^-t^mm^m-.^^z^ m.mm2- 
mmimA ^m.m'th^^\zii\^^xi,m^xh^o 

[0 0 9 1 ] (**lfeff^,^.5) WMm^^t. -fyX^T 

V }y 7.m(nixi^n^7f:'^m.\zmmLtzm^xh^o 

[0 0 9 2] laeU. *^ife?K.^,Ut*>i)rvX-e7 KU 

[0 0 9 3] CcoSSB^H^TT^gti. ffia^B^S 9^1*Ar- 
^0 ((ao±lffl) {CjS§q^:;?7''7X^;p5^ib^S:-i>£<IK5 8 

«:*L. (glcOTffll) (CfSSftiv- h ^ fCOSf 

^S^'vX 5 3 t^t£5 4 <t7:>'*tr6]Bei3:$n;t:7'^X-75& 
^^1S5 2 ^^r-t^o 7^^X-7^*55 2 0^.^5 5 4 
ffi:^'^X 5 3 t(r>mz{t^ -y-OttUiaSS 7;i^lKfi£$ 

z(r>mm^7t. s«[54i:> s^^^f^xs 3 tr- 

- VWS.¥ii)m\ihiXX\*^ho 
50 [0 0 9 4] --fi. S«5 SOffiSS 5 9|fflU(i. ij ^ 
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t Lrojsqg^ffie o*^ xhT>f-/*^(c, ^^^^ 

X 5 3 t<7)rflO-t;H?(i, 6 7 UT-StZ 

T^W^tlX^^^o C'io. 5 8ioiLK^$«:^'^X 5 3 

ffie 0 i5 J: C^'iffieliii 5 9 75-<b^:^«fr>5tti*7F-t;u 5 1 =fc 
10 0 9 5] coj: -7 l^tg;*;^n;l:ffiB^aS*^go-:^ 

ffl) {zisitne 9 b ^5^-7 ^ he 2 tm^ifhixx 

10 0 9 6] C^o-T^^Xvr KuxMifSB^B«7r;^gco§^ 

[0 0 9 7] [3 7(-. ^}Sff^«g2 0rvXvr KUXM 

-fo [37 (a) ami (b) <7)X-X«auJ:^ttffM[il. 
D?I7 (b) {i-TMBlt^-fo 

lO 0 9 8] [3TM0OSHg:^-vX5 3±(:. JALS- 
2 0 4 (B-4:^fiS::J'Att$;i) ^xe>3~hL. SEBd 
l6]iS 6 8 «:B^L/^*o 

[0 0 9 9] [2I±lfflcO:^'^X^«5 8Jiil(i. ii^-v 
< ^i-^ 6 3 ^rBfifeL. -eoitl, I T07!i>J^4-^/5<J^ 7 
0 0 n m. ipS 1 6 0 mCOjS^ISffie 0 4: X h v ^ 

uffML. ^^buiSWWffie o±ur;u^-'>ZH;5**b4' 

'2>£iSr>7 0 ^ff:^fi£i-^o -Oin,sr>7 Ocoff^fiKii, r;u^ 
A?Sll^i¥c^3 /.mUBfiicL. iS^Sffieooj^s 

\ 0 nm0^gJ*4-?$-tJ;^U. ^S^J*7 1 

"7 :f h v ^^^^ j:-*y^>^^(- j: *) 
^i;S6 ocorBio^^^^BM^^fu. -f ^ v^m 

h\z^ iS^^Se 0ioJ:LK£hffi7 0 ;5fff^^ ^ ti/^ X 
^155 8±(I. JALS-2 0 4 ( B:*:^^r7'Aagl) 

[0 10 0] -eUT. rvX-r#§^S^S5 2 1ffl<7)3?1S*' 
vX5 3 ^7p-t;U5 1 11<7):^-^XS«5 8 <h^Bfifr) 
^t>-^. »«:<r7X5 3t:«r^xS«5 8tO 

PbIUiSbI^S 9 t LTnSfl3[B°a*j-*4 (A e =-4. 0. 
An = 0. 08. -t^l^^^-V y y 5 ;u mT-9 0' X h 
tO:>2>J:^U?SB^a*t^1-@*<7)7^x hft^lSg) $:r±A 
L/Co iS^^SSe 0iJJ:C>'dIi66 7 0(0 2iB«igS 
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[0 10 1] ^<r>\k. -/7X7f§^^«5 2 tWr^^)\^ 
5 1 t*^flfi»)^^:^-^*bn;t;*>OOMfflyti. HeiiTFf J: 
^ t::lB:)fe1S6 9 a. 6 9 b S:^ ox — r7;u:|^ig(i;^*^ j: 
OtiBSgL. M(^fi*«6 9 bconWt^/< v ^ v-f h 6 
2Srl$tt. 7-^Xvr KbXSieB^B«/T:^a?:^fifcL 

[0 10 2] ta^. CO-TvX-er KUXMiffiB^^TK^ 

mzw^m^ixx^.^h<ni)mm^ix. ^^'^y^^m-fntsh 

[0104] (JtKCTl) I19U. ^^e*Mr'fflv^;t:}KB^H 

20 [01.05] Z(r>iXl^^^m'^m.it. UT<7) J: ^ U LTS? 
iS^nr.^/^^o 't^£iz>-i^. —-^(n'h'^T.^Ml 0 2± 

rTO:?5**b^:^/¥,<^7 0 0 nmOit?q«Sl 0 4 €: 
ffifi£L\ e'^'^t^. JALS- 2 0 4 ( R■*^r;lS:^'^ f|: 

^:-5)15*J^7 0 0 nmOiSWIEgl 0 3 ^B^L. S 

u> iswmsi 0 3±<7>i^?Biii*i^fu, e^tt-i^'M ^ 
/tzo -eof^:, r 'J ;u.?i^>:^'au>''x iej$^iPj3// 

JO m<0£iSr>l 0 6 ^rff^JSL/Co £!iSr> 1 0 6 -CaiS ? :fX^fM 
i*, i-4^^:>*>J^5^m^<7):^i^ ^(i. 19 0^.niX3 2 5 
fxrcit\^fZo 't(0}L\,Z^ JALS- 2 0 4 (B:*:^^^:^' 
AttS^) SrXlf >i7-- h L. SiSBSrfi]^ 1 0 5 SrffML 

/Co 

[0 10 7] ^Of^. W\-fj(r>^WL^9^^^ ^io^. 

S*KP4U?Sb^b^ 1 0 9 l.XnmWL¥umA ( A e = 
— 4. 0, An = 0. 08, •/ Vf) /< mT'9 0 

• '>-f xht4--2>J:o(-ilSB^ttfl.@*oy^xhft«:l3: 

[0 10 8] ^Of*, ffiB^B-t^OHfflU, ffl:7fe<£«:^^n 
X-rr;H^,^U4>^j:-9UEaL. ffiBli^^^gSrSffi 

[0 10 9] I118ii. ^f&LfciSL&'tJl^i.z. ^^4 VO^ 
[0 1 1 0] [118 J: *)m«$^tL^ J: 9 S^^BfUio 

50 +'Lvtt75^ *^ssi*oct>-c>a*»«b*# <rit/::i2:guB 
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'L^SPfig (^ffijfiS: ^ n T V > ^ C07)5|S^ ? tv. -If V 7 ^ 
^tr "3 <04- 1/ »tl:^!if t <7) u 4- -5. c i: (i t ^ 

10 112] 

i4-.fi-.4JcBi!|fiJ la Bfifclt* <0 tn/jnm)±0 !(S„^B / < :t- i^-j <o ^ 

10 113] tfc. m$i{hu<oi$fs.\±miiLi^^mmx' 

[0 114] itz. aai* i^^tt^lt JiHitelt§^«« 
L/t:f5-«fl|,tU-f ^^^^(±, ifi«5<r)±tC}KfiS(:-f-'5.KffillBi 

tn^-m'&'kA<-ti>zti]'X'h. ttz. {hUtm:H<r> 

[0 115] i/'c. ^%m\.~i.i>m'tr~[i. %^^MMm 



4¥|5g¥ 1 1 -2 2 3 8 1 4 

IS 

m<r>WL§km.7r^mm.^t. 4$tC, HDT V4-t'<7)iS5a(i7-i, 

ffiB^a^?lt^fi U4f a ffl «, > f, it^ o 
[HMcofSm'tljJ.^q] 

i>n<r>mX'i,*). (a) VlV (b) J±«liJ=f«;^^gei6j4>'i:> 

ttffi i>^steen*nB#o. (c) Tkxy (d) littttiw^cge 

(c) <±Blf®ia, (b) ^J:a-' (d) itlMi 

(a) (iffifMn. (b) it^mm^m-to 

tEI3] :^^^<r)%mmi iiS~lfmm.Wm.2r-ii^- 
m-^z>i-zib<r>mx'*>ho 

[US] 2f:*W<;)||JfeJKig4 (;ij«t^iaWOfl|it?r^-r 

[me] *?&^cO*teB.??.2<:0-7'7X-7 7 KU-XfiffiS 
a 5: ^i- ffif ® H T- * ^ o 

El, ( b) immm^fr.-^. 
t(r>^%imm-t^tzib<r>mx'hz>^ 

II2I9] '^^(r>WL¥mm.n^^m.i7r--rmX'h^ . (a) (± 
ttffBllll, (b) {l^MH^rjK-To 

m'kmm-ti,mx-h^. (a) sr>' (b) «itt*tft;«ge 

iaj't''L>«i(Jl LmQE*»t|l/j||lfcJ<7), (c) ttO' (d) (i.^^lii-f 
^^' (c) (iWBIl> (b) aX-Xf (d) (4±®^^'dx 
[mi] «[B^«^^E<7>1EBEiSa!?ffli»«rJF-*-|2lT-* 

2 *'7X^tK 

3 iS^mS 

8 if'yy^&m. 

1 0 is^iss 

1 5 Ji^^^l* 
1 6 WL^^m 
1 7 £bSC 

1 7 a 3l«tt®J« 

1 7 b m%is 

2 0 a^^x--j--i^- 
2 1 Sit£i^@ 

2 2 fissi&ie 

3 1 iS^^S 
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3 2 
3 3 
3 4 

3 6 



3 8 a > 3 8b SiI£[^Jl 

4 0 HSL^m 

4 2 iES^i^ 

5 1 ^^-t;u 

5 2 ^9X-75§i3&|g 

5 3 »«:<f7;^ 

5 4 ^« 

5 5 -J^ -V > ^T- ;i' 
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10 



5 7 RSS 
5 8 ^« 

5 9 i^^m 

6 0 is^ms 
A r /- KSffi 

K * V - K^g 
6 2 /< y ^'^'f h 
63 ii7 — y'()\^9 
6 7 tt^^X'^; — 
6 8 IlitgElSie 

6 9 a\ 6 9b 

7 0 Qsn 

7 1 ^^^^ffliS 
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